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because the organism can grow and produce enterotoxin and then die off
during storage or be killed during subsequent processing (usually heat) of
the food; preformed toxin, however, usually will remain in the food. For
application of the thermonuclease test to detect possible presence of staph-
ylococcal enterotoxin in food, see Chapter 5 and Chapter 9, Part A.

Clostridium perfringens

C. perfringens enteritis is consistently among the three most frequently
reported causes of foodborne illnesses that occur in the United States.
Although the presence of small numbers of C. perfringens in many foods
is unavoidable, large numbers may be indicative of mishandling, including
temperature abuse. Several hundred thousand or more per gram of food
are usually found in foods involved in outbreaks. An enterotoxin released
in the intestine by sporulating cells causes the illness. Hobbs (1979) has
provided a comprehensive review of this organism as a foodborne agent.

An adequate and official AOAC method is available for detection and
enumeration of C. perfringens in foods (Harmon and Duncan, 1984).
However, several factors limit its application in routine surveillance of
foods. One of these is that vegetative cells of C. perfringens lose viability
in foods that are frozen or held under refrigeration such as may occur
during shipment of samples to laboratories.

The presence of C. perfringens in low numbers in many foods usually
is unrelated to faulty sanitary practices, and only relatively large numbers
in a food are cause for concern. Therefore, the use of C. perfringens
microbiological criteria in routine surveillance programs would not con-
tribute significantly to prevention of outbreaks of this foodborne illness.
Prompt and proper refrigeration and adequate reheating of "leftovers" of
sensitive foods should be relied upon as control measures. It is emphasized,
however, that foods that are suspect vehicles in gastroenteritis outbreaks
and in which C. perfringens is likely to be found should be examined
quantitatively for this organism. Analysis of foods for this purpose is well
within the capabilities of most microbiological laboratories. Also, such
foods, especially when their temperature history is unknown, should be
tested for the presence of the alpha toxin of C. perfringens (Harmon and
Duncan, 1984). A detectable quantity of alpha toxin is produced when
cell numbers reach about 106 C. perfringens cells per gram, and the titer
or amount of alpha toxin increases as the numbers increase. Since the
alpha toxin is little affected by freezing or refrigerated storage of foods,
its presence in any detectable amount indicates that the C. perfringens
population probably was sufficient to cause illness.